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New Creativity Support Systems (CSS) provide 
additional features, but are also growing more 
complex and difficult to operate. Via new 
functionalities, CSS aim to facilitate virtual creative 
collaboration and enable better outcomes. However, 
research shows that, especially in the context of 
creativity, better outcomes are not always the result of 
more options and features. Our study applies activity 
theory (AT) as a lens in order to examine how 
constraints can be applied to creative collaboration in 
virtual teams. This study advances research on 
collaboration in information systems (IS) as well as 
human-centered development of IT-artifacts that 
facilitate creative collaboration. Our findings provide 
two practical takeaways for CSS developers and 
virtual teams: First, constraints in CSS can be 
designed to substantially benefit idea generation and 
exploration beyond routine performance; second, 
constraints can be designed to help teams access the 
potential of CSS faster and more efficiently.  
1. Introduction  
In a world that continues to become increasingly 
connected, with shorter product life cycles as well as 
extensive digitization and the resulting influence of 
customers, the requirements for companies to survive 
in the market are growing [1]. Global crises such as 
the COVID-19 pandemic present companies with 
further challenges that affect their day-to-day working 
practices [2]. In return, digitalization offers potentials 
for organizational transformation and shared virtual 
value creation [3]. In this environment, innovations 
take on a special role, enabling companies to secure 
sustainable business success. Innovations arise 
primarily through joint and, above all, creative work 
in which multidisciplinary teams tackle complex 
problems and come up with novel and effective ideas 
[4]. Not only triggered by the COVID-19 pandemic, 
but already with the upswing in information 
technology (IT), companies are relying on virtual 
teams and digital collaboration for joint value creation 
[5, 6]. This increased need for decentralized 
collaboration drives the development of next-
generation Creativity Support Systems (CSS) that 
enable virtual teams and individuals to promote 
creativity and collaboration in new ways [7, 8, 9, 10]. 
CSS are used specifically to support the creative work 
of individuals or teams and to develop new ideas that 
are considered the cornerstone for future innovations 
that are successful in the market. CSS can therefore be 
described as a subcategory of collaboration support 
systems, that provide specific support for creative 
processes and the generation of ideas. A wide range of 
capabilities for interaction, knowledge sharing or 
innovative collaboration processes is implemented 
into these CSS [11, 12, 13], which are supposed to 
lower activation costs and provide users with a larger 
vocabulary of actions [14]. However, these 
capabilities can exceed the optimal level, cause feature 
fatigue or confusion and thus become serious obstacles 
for successful creative collaboration [15, 16].  
Previous research suggests an inverted-U- 
relationship between creative collaboration and 
constraints and proposes that limited availabilities of 
tools, functionalities or interactions can cause 
individuals to be more engaged in their creative 
activities [17, 18, 19]. To our understanding, the 
design and implementation of constraints in virtual 
contexts to effectively support creative collaboration 
across disciplines is still under-researched. Our 
research therefore examines the following question: 
How do constraints in CSS affect creative 
collaboration in virtual teams? 
To examine the relationship between constraints 
and creativity in virtual collaboration, we conducted 
an exploratory study with 46 participants of a virtual 
Design Thinking (DT)-workshop. Our experiment 
manipulated whether the participants were exposed to 
feature constraints or not and communication 
constraints or not in a 2x2 study design. Applying an 
Activity Theory perspective, we analyze how these 






constraints can affect creative collaboration in CSS by 
studying tensions, focus shifts and transformations in 
creative collaboration under these different constraint-
conditions [20]. 
2. IT-supported Creativity 
As a part of socio-technical systems (Information 
Systems, or IS), IT can enable groups and individuals 
to perform certain tasks. IS consist of humans, tasks 
and technologies (hardware and software) that 
produce, distribute and process data or information 
[21]. CSS are IS that support creativity and aim to 
stimulate creativity-related processes on an individual 
or collective level [7, 9]. Their goal is to facilitate and 
document creative processes in order to support 
creativity. Information exchange, idea comparison and 
synchronous communication in CSS are supposed to 
provide participants with cognitive or social 
stimulation [7, 22, 23]. The design of CSS can be 
focused on supporting different individual or group 
creativity processes. Different features and 
functionalities support different creative processes. 
Voigt and Bergener [24], for example, have proposed 
an integrated framework that identifies 13 design 
principles focused on CSS. Among other things, they 
mention the need for rich communication and describe 
a number of features, such as a shared idea space, that 
are used to support creative work. Müller-Wienbergen 
et al. [8] also show in their work how certain features 
can be used to support convergent and divergent 
thinking in particular. Besides certain features, the 
possibility of communication and its richness in CSS 
also plays a crucial role, as communication is 
important to ensure shared mental models, which are 
considered fundamental for successful creative 
collaboration in teams [25]. Hence, via multichannel-
communication (e.g. communication in forums and 
simultaneous connection of team members via phone, 
video-chat, etc.), virtual teams are to be enabled in 
their creative activities [26]. CSS can be described as 
webs of mediators which enable users to perform 
actions that lead towards achieving their objectives or 
goals [16, 20]. To do so, CSS do not always need to 
offer more features, but also limit what functionalities 
are available to users [20, 27, 28].  
3. Creativity under Constraints 
Constraints in the context of creativity can be 
defined as “explicit or tacit factors governing what the 
creative agents must, should, can, and cannot do and 
what the creative output must, should, can, and cannot 
be” [28, p. 9]. They can be inherent in materials, tools, 
contexts or situations, imposed by external agents or 
voluntarily self-imposed [29]. Reason suggests that 
constraints limit autonomy and control over decisions 
or procedures and therefore should be reduced when 
supporting creativity [30, 31]. However, research 
shows that constraints can stimulate creativity by 
causing teams to become more adaptive and efficient 
[19, 32], channel cognitive resources [33] and 
decrease the need for information processing [34, 35]. 
For instance, constraints can promote surprising 
responses to complex problems while simultaneously 
precluding predictable ones [36]. Absence of 
constraints can even demotivate individuals and cause 
them to take „the path of least resistance“, coming up 
with familiar and easy-to-generate ideas [32, 37]. 
Regarding their occurrence in creative processes, 
constraints can be distinguished between input-
constraints („Unavailability of resources and materials 
that could be used in the service of creativity and 
innovation activities“), process-constraints 
(„Restrictions that determine the steps to be followed 
throughout innovation and creativity processes“) and 
output-constraints („Factors that define the end result 
of the creative processes, such as the constraints on 
what the output should or should not contain and/or 
achieve“) [38, p. 99]. Via motivational, cognitive and 
social mechanisms, teams can turn constraints into 
creative outcomes, new ideas and innovative solutions 
[38].  
Modern frameworks for creative collaboration 
like Design Thinking (DT) guide teams through 
phases of high openness (called diverging) and phases 
of focused analysis and critical idea selection (called 
converging) in order to analyze problems and develop 
new solutions in an iterative way [39]. In DT, 
following a phase of divergent exploration of a given 
problem, insights are synthesized in a convergent 
phase, which forms the basis for another exploratory, 
divergent phase to generate various potential solutions 
[39, 40]. In a final phase, those solutions are first 
carefully analyzed and filtered, then refined and tested 
in a further converging phase [41]. Due to their 
apparently limiting character, constraints seem to be 
mainly relevant in analytical work phases 
(convergence), but previous research suggests that 
constraints can also support phases of exploratory idea 
search (divergence) [42, 43]. However, the strategic 
application of constraints has been suggested to help 
DT practitioners overcome cognitive obstacles which 




4. Activity Theory 
It is crucial to recognize that humans act via 
technology rather than merely interact with it when 
studying creative collaboration in CSS [16]. This 
relevance of social and developmental aspects of CSS 
usage is emphasized by Activity Theory (AT) [45, 46]. 
AT offers a robust framework for research and design 
explorations, as well as a greater understanding of the 
role of technical artifacts in daily life [47]. AT can be 
used to study how an artifact affects collaboration and 
how collaboration potentially affects the use of the 
artifact [27].  
In AT, a distinction is made between temporary, 
goal-directed actions and long-term, object-oriented 
activity systems [48, 49, 50]. Activity results from 
tensions and instability as well as the development of 
new needs in the activity system. According to AT, 
users do not merely react to opportunities in the 
collaborative environment, but constantly recreate that 
environment through activity [27]. In activity systems, 
subjects divide labor, adapt towards their tools and 
reproduce tool-knowledge in their community [46, 
51]. Creativity in activity therefore can be described as 
a form of development which is based on the 
continuous arising and resolving of tensions within the 
system during activities [45]. 
 
Figure 1. System of collective activity, 
according to Engeström [50]. 
According to AT, activity emerges from a set of 
six elements, which are interdependent and represent 
different facets of the whole activity [46, 49, 50]:  
(1) Instruments – external and internal mediating 
artifacts, used to complete a task, 2) Subject – an 
individual or group of people participating in 
activities, (3) Object – the overarching objective of the 
activity system, (4) Community – the participants and 
their social context, (5) Division of labor – the activity 
system’s balance of activity among different people 
and artifacts, (6) Rules – the system's rules and code 
for behavior and actions. Figure 1 depicts a system of 




To study how constraints in CSS potentially affect 
creative collaboration in virtual teams, we conducted 
an exploratory series of experiments in which four 
different conditions were tested [52]. We chose a 
between-subject design in which 46 participants (20 
male, 24 female, two preferred not to say) between 17 
and 37 years old (mean=22) from diverse 
undergraduate programs such as Industrial 
Engineering, International Business Administration 
and Psychology were divided into multidisciplinary 
teams collaborating on a given task with a given CSS. 
The process was embedded in a 90-minute DT-
workshop setting with the goal to collaborate and 
generate both original and applicable solutions for a 
given task. DT is a method that enables teams to solve 
people-centered problems in innovative ways [53, 54], 
which can be performed virtually [55, 56]. The system 
we used was a digital whiteboard which has been 
proven as a reliable tool to conduct virtual DT-
workshops [25, 57]. The participants were given a case 
scenario with the task to exploratorily generate various 
ideas to a given problem (Advising universities on 
how to facilitate social interactions on and off campus 
in times of social distancing during the COVID-19 
pandemic) and then synthesize and select the three 
most original and feasible ideas. The task involved 
both divergent and convergent collaboration, as 
constraints can have different effects on those phases 
in a creativity process [42, 43]. The task was designed 
to allow multidisciplinary contributions without any 
special knowledge from the participants. The 
participants had 30 minutes to jointly work on the 
given task, independently coordinate their actions and 




Figure 2. Experimental design based on  
four conditions of constraints. 
 
Based on a 2x2 study design, participants 
collaborated either under no constraints (Group 1), 
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feature constraints (Group 2), communication 
constraints (Group 3) or both feature and 
communication constraints (Group 4), as illustrated in 
Figure 2. Within each group, participants were 
randomly allocated to teams of similar sizes (4-7 
people per team,  which can enable teams following 
agile methods like DT to perform at peak efficiency 
[58]). Due to technical difficulties, one team from 
group 2 had to be integrated into the other groups, 
which resulted in three teams for group 1 (n=12), one 
team for group 2 (n=4), 3 teams for group 3 (n=15) and 
three teams for group 4 (n=15). The participants were 
not informed about possible constraints of the CSS. 
We chose communicative constraints for the purpose 
of our study (no synchronous communication, video-
conferencing or phone calls during the exercise), as 
constraints to interactions, communication and 
information sharing can have a positive effect on 
creative collaboration [38, 59], generation of ideas 
[60, 61] and mitigation of social barriers to knowledge 
exchange [61, 62]. We chose feature constraints (no 
features allowed except the most basic yellow sticky 
notes during the exercise) because limited 
availabilities of tools or functionalities can make 
virtual environments easier to work in [28, 63], and 
motivate experimentation and risk-taking in the 
creative process [17, 64].  
Prior to the beginning of the experiment, all 
participants took part in an introductory session in 
which the theory and method of DT were explained 
and a test exercise was performed on the digital 
whiteboard to ensure sufficient skill levels of all 
participants. During the experiment, each group was 
followed by one neutral investigator observing the 
dynamics on the whiteboard. All team activities on the 
whiteboards were screen-recorded for further analysis. 
After the experiment, participants filled out a short 
survey on their experience of constraints in the 
experiment, the effect of those constraints on their 
individual and collective performance as well as 
coping mechanisms to handle those constraints. The 
collected data was analyzed, coded and abstracted 
according to Mayring’s qualitative content analysis 
[65], using an inductive/deductive combinational 
approach to extract patterns and counterparts from the 
subjects' statements. The goal was to identify relevant 
tensions in the division of labor as well as focus shifts 
or transformations of objects in the different teams. 
These concepts were deductively used as codes at the 
beginning. During the analysis, new codes were 
inductively created and refined within several 
iterations. Two or more coders tested the validity of 
the initial coding process, following the 
methodological implications of AT [27, 66]. 
 
6. Results  
 
Understanding the elements of an activity system 
is the foundation for analysis in accordance with AT. 
Table 1 presents a high-level overview of the elements 
of each experimental group. All groups can be 
described as activity systems with a shared object of 
activity (generation of ideas and selection of the three 
most original and feasible ideas for the given 
problem), shared rules (independent coordination and 
joint work for 30 minutes) and multidisciplinarity of 
participants. 
Table 1. Experimental groups  
described as activity systems.  
Object: Idea generation and -selection 
Subject: Multidisciplinary teams of 4-7 
Community: Workshop on DT with 46 participants 
Rules: 30 min., self- coordination, joint work 
Group 3 (n=15; 3 teams) 
Instruments: Chat only + 
All Features (Mural Board) 
 
Group 4 (n=15; 3 teams) 
Instruments: Chat only, 1 
Color Sticky Notes only 
(Mural Board) 
Group 1 (n=12; 3 teams) 
Instruments: All Channels 
+ All Features (MS Teams, 
Mural Board) 
Group 2 (n=4; 1 team) 
Instruments: All Channels 
+ 1 Color Sticky Notes 
only (MS Teams, Mural 
Board) 
 
6.1 Division of Labor 
 
As all teams had to coordinate independently, one 
central observation was the emergence of leadership 
and proactivity in the teams. Groups 1 and 2 showed 
little activity until mostly one participant started to 
actively work with the whiteboard, while in groups 3 
and 4, board activity emerged fast at the beginning of 
the exercise and was more distributed among all team 
members. In teams working under communication 
constraints (group 3 and 4), participants felt motivated 
to take on leading roles (“It motivated my desire to 
take leadership given that none of my team members 
would. I think this team would have not been 
successful if no one decides to take leadership over the 
task.”). 
All participants reported varying levels of 
contributions in their teams. While groups 3 and 4 
showed high levels of proactivity, involving general 
suggestions (“Feel free to add!”), self-reports (“Topic 
DONE!”), short comments and facilitating questions 
(“That sounds good!”; “Any more ideas on how 
to…?”), especially participants who felt motivated to 
take leadership in teams from these groups reported a 
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lack of verbal communication ("You need more verbal 
communication to hold everybody accountable for 
their work, define goals, and discuss more."). Teams 
from group 1 on the other hand reported imbalances in 
verbal communication (“Some people were able to 
communicate and speak more than others”).  
 
6.2 Tensions, Shifts and Mediations 
 
Groups working under constraints showed 
substantially different behavior than groups working 
without constraints. One central issue in group 1 were 
difficulties to coordinate channels for interaction at the 
beginning (“Join the call!”). These upfront efforts 
caused additional stress due to the limited time given. 
For instance, after being used for coordination, one 
team from group 1 cleaned the whiteboard again to 
then begin working on its task. Another central issue 
reported in these teams was an imbalance between 
talking and idea capturing (“Less talk, more ideas”). 
Participants stated that a stronger personal connection 
with others in the team would have helped collaborate 
(“Personal connection before the task”) and reported 
criticality of audio quality for reception in the virtual 
collaboration.  
Another tension was stress and information 
overload, reported by teams from group 3 (“It was 
dynamic and fun, but at some point also stressful due 
to misunderstandings”; “My concentration dropped 
after some time - too many stimuli.”). Compared to 
that, while participants from group 1 did not report 
stress or overload, but showed substantially less 
overall activity and exploration in the board. 
A central tension in group 3 was the participants’ 
difficulty to react to or get the attention of their team 
or specific members (“I couldn’t react fast enough”). 
Different ways of highlighting ideas or messages 
could be observed, such as drawing, handwriting or 
scaling of sticky notes, which intensified over time. 
Two issues reported from those teams were a lack of 
traceability (“Had to scale my sticky notes, but had 
trouble finding them back”) and a lack of replies by 
other teammates (“They never replied to my 
comments”). Similar issues could be observed in 
teams from group 4. While they showed little 
difficulty with exploratory idea generation (a 
divergent phase in creative work), teams from group 4 
showed noticeable difficulties to coordinate their 
collaborative transition into idea selection (a 
“convergent” phase in creative work). For instance, in 
one team, some participants were still generating ideas 
when others had already proceeded towards idea 
selection (“Have we found all ideas?” – “Let us not 
waste time and go ahead”). Some participants from 
group 4 reported strong levels of frustration due to a 
lack of verbal communication (“I felt quite frustrated 
because of not being able to talk my teammates”) and 
felt blocked (“I felt blocked about raising 
ideas/solutions”).  
 
6.3 Creative Collaboration 
 
The tensions and focus shifts that have been 
identified in step two provide a way for empirical 
investigation on how creative collaboration revealed 
itself under constraints. The most substantial 
difference between the teams was observed with 
regard to idea exploration and idea selection. Teams 
that worked without any constraints (group 1) 
generated fewer ideas and showed substantially less 
exploration of those ideas. In one case, a team 
narrowed its focus to a sub-aspect of the given 
question and quickly generated first solutions in the 
first third of the exercise, then spent the remaining 
time moving and rearranging those ideas. Its final idea 
selection was a mild variation of those very first ideas, 
with little change or exploration in the process, as 
notes were copied, including all details. While 
participants did not contribute equally to the process, 
teams that worked without constraints perceived their 
collaborative performance positively ("We worked 
really good as a group."; "Some people contributed 
more than others but this is the case in every task."). 
Teams from group 2 showed most activity during idea 
generation in the beginning of the experiment, which 
slowed down substantially after the first third of the 
exercise. Following the provided structure, 
participants managed to select ideas towards the end 
but showed little exploration in the process. 
Another central observation consistent across 
those teams from group 1 that worked without 
constraints is the emergence of a very distinct logical 
structure for information on the whiteboard. The teams 
showed the least use of features (sticky note with 
bullet points and arrow as connector) and did not make 
use of the basic structure provided for the exercise. For 
instance, final ideas were not collected in the 
respective section of the whiteboard but marked in the 
facilitator’s own mindmap (see Figure 3). 
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The largest variety of ideas and sub-aspects was 
generated by teams from group 4. Exploratory idea 
generation started immediately after the beginning of 
the exercise and lasted until the last third of the 
exercise. Teams used the entire workspace available 
(i.e., the area of the digital whiteboard), which had to 
be expanded to continue in one case. Similar dynamics 
of fast and intense exploration could be observed in 
group 3. While most teams from group 4 used little to 
no features except sticky notes, one team worked 
around its feature constraints and started 
complementing yellow sticky notes with additional 
graphics.  
Towards the second half of the exercise, teams 
from group 3 showed conflicting ideas about whether 
to focus on further exploration or shared 
understanding and idea selection (“But what are our 
top 3 ideas?”), hence struggling to coordinate and 
finish with a convergent selection of ideas ("Our 
assignment was not completed effectively"). Teams 
from group 4 showed similar difficulty to converge 
and synthesize towards the end of the exercise. While 
every team was able to present a final selection of 
ideas, participants reported a lack of mutual decision-
making (“Our final idea selection was not a joint 
decision. I don't even know what was selected”). 
 
7. Discussion and Conclusion 
 
In this paper, the AT framework was applied to 
identify tensions and transformative potential of 
constraints in the context of virtual, creative 
collaboration in CSS. For the purpose of the research, 
an exploratory series of experiments on divergent idea 
generation and convergent idea selection under 
communication and feature constraints were carried 
out. The study first reviewed the known effects 
constraints can have on creative collaboration based 
on the literature and then introduced AT as a 
framework for identifying potential tensions, focus 
shifts and mediations between the elements of activity 
systems. The potential tensions and focus shifts within 
the groups’ activity system were then identified 
through the lens of AT. Each identified tension can be 
studied regarding its contribution to the creative 
collaboration. 
Previous researchers have suggested that CSS 
should provide more functionalities and capabilities in 
order to specifically support creative collaboration in 
virtual teams [9, 10, 24]. However, our findings 
suggest that more capabilities in CSS do not always 
yield better results. 
 
Figure 3. Idea generation and feature use under four conditions. 
Group 3 Group 4 
Group 1 Group 2 
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A key finding (see Table 2) from our study is that 
teams that could use all features of a CSS and were 
unconstrained in their communication (group 1) used 
the least features and generated the least ideas (see 
Figure 3). One possible explanation for this apparently 
paradox effect is that teams do not always choose 
those means that are best suited to perform a task and 
resolve collaborative tensions, but those that are most 
familiar or easiest to use for the emerging facilitators 
in those teams, hence running in danger of taking the 
path of least resistance and generating solutions that 
are less original or applicable [32, 37]. As previous 
research proposed [36, 38], our study showed that 
individuals and teams collaborating under constraints 
can generate more creative solutions . 
Creative collaboration in CSS can enable “almost 
immediate” pickup of information about possibilities 
offered by the collaborative environment [46]. We 
found that for some participants, limited means to 
communicate and react to other team members in real 
time can increase stress or information overload 
during idea exploration and negatively impact their 
motivation to further engage in creative collaboration. 
One possible explanation is that communication 
constraints in CSS can cause participants to perceive a 
loss of control and influence during the collaboration 
[30, 31]. However, our experiment has also shown that 
constraints in CSS can substantially benefit the 
exploratory generation of variety and ideas and 
facilitate the emergence of stimuli as sources for 
inspiration rather than limit them, as previous research 
on CSS suggested [10]. 
We propose that constraints in CSS can help 
promote more radical forms of creativity and motivate 
risk-taking by limiting the presence and availability of 
coworkers in exploratory phases of creative 
collaboration, as these can contribute to incremental 
creativity, conformity and routine performance [67]. 
 
Table 2. Key observations based on AT   






Group 1 Continuous 
Facilitation 
“More Talk,  
less Ideas” 
-- Divergence 
+ Convergence  
Group 2  Occasional 
Facilitation 










Group 4  Distribution  
& Proactivity 





During our experiment, teams relied on both 
social as well as technological means to collaborate 
creatively, which supports the concept in AT that 
mediation in activity systems emerges from the 
simultaneous interplay of various system elements 
[45, 46]. Hence, as technology-based collaboration 
involves learning of that technology, we reason that 
constraints can enable users to perform those actions 
that help them access the technology’s instrumental 
potential and complete their goals [20, 27, 46]. For 
instance, as teams that worked under additional feature 
constraints reported less overload, we reason that 
communication and feature constraints in CSS can 
function both as restrainers and enablers [17, 18, 36], 
which can be balanced in a way that contributes to an 
optimal level of constrainedness without causing 
stress or overload for participants [18]. 
In this study, teams that worked without any 
constraints showed a distinct, emergent logical 
structure for their ideas, which might be an indicator 
for shared team knowledge [25], as in a previous 
study, teams that were unconstrained in their 
communication showed significantly higher levels of 
shared knowledge than teams that worked under 
communication constraints [68]. However, while 
shared mental models are related to low levels of intra-
group conflict and high levels of team satisfaction 
[69], we support the argument that gaps in shared 
understanding can be a reasonable trade-off in order to 
maintain rapid feedback learning cycles when solving 
complex problems [70]. 
While teams working under communication 
constraints performed well in the divergent, 
exploratory phase of the task, they showed difficulty 
in moments of ad hoc coordination and during 
convergent idea selection. We therefore argue that 
successful mediation of tensions during creative 
collaboration in CSS requires appropriate capabilities 
for shared communication [20, 27, 46], but propose 
that these capabilities do not necessarily need to be 
available throughout the entire process. Further 
research is required to study how the intensity and 
combinations of constraints in a CSS can be 
manipulated over time in order to maintain that 
balance throughout the phases of creative 
collaboration. 
However, our paper also comes with a number of 
limitations that require further research. The small 
number of participants and consequently few teams, 
especially in group 2, do not allow generalization of 
the results. Thus, the number of participants should be 
increased in order to be able to compensate for 
moderator effects such as the individual strengths, 
working methods or preferences of the participants. In 
addition, future studies should rely on a more diverse 
and representative subject group with different levels 
of professional experience, as we had mainly young, 
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IT-savvy students as participants. In the course of this, 
the context of the task and the task itself have to be 
varied, since it was very much tailored to our group of 
participants. A different task, with which the 
participants might not be so familiar, could have led to 
different results. Another limiting aspect is the time it 
took participants to become familiar with the system. 
In particular, teams working without constraints might 
have needed longer to get familiar with all features. 
Experienced users would not have this familiarization 
phase with the system and could start directly and 
know which features they can and want to use. 
Finally, the following likely transferable learnings 
were identified: First, limited functionalities and 
means of communication can be strategically designed 
and implemented into CSS in a way that helps teams 
mitigate the learning and application of a technology 
for creative collaboration and hence prevent confusion 
[16, 27, 36, 46]. Second, limited functionalities and 
means of communication can facilitate the emergence 
of inspirational stimuli in CSS and help users access 
the instrumental potential of CSS [20, 27, 28, 46]. By 
limiting the presence and availability of coworkers in 
exploratory phases of creative collaboration, 
constraints in CSS can substantially benefit the 
generation and exploration of ideas beyond routine 
performance and thus promote more radical forms of 
creativity [36, 67]. Third, while we found that 
successful creative collaboration in CSS requires 
means for shared communication in order to enable 
coordination and avoid information overload [20, 27, 
46], we suggest that those capabilities do not need to 
be available throughout the entire process, especially 
when collaborating creatively in rapid feedback cycles 
[67]. 
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